In this paper the current and potential utilisation of crops (bought and home produce) in diets in South Africa is reviewed. Available data shows that at all levels, national, household and individual, the amounts of fruits and vegetables available and consumed are about half the WHO (2003) recommendations of at least 400g per day. To counteract this, the South African Food Based Dietary Guidelines promote fruit and vegetable consumption.
Introduction
This paper focuses on the current and potential utilisation of crops (bought and home produce) in diets in South Africa. South Africa, in common with other middle income developing countries (Steyn et al., 2006a) , has a double burden with regards to nutrition, i.e. both under-nutrition and over-nutrition. Both have negative implications for health.
It was estimated (based on food poverty and inadequate energy availability using data from the 1995 National Income and Expenditure Survey) that 51.5% of households in South Africa were food insecure in 1995 (Rose and Charlton 2002) . Fifty two percent (52%) of households were considered "hungry" (based on a subjective questionnaire on perceptions of hunger), and 23% of households were classified as being at 'risk of hunger' in the 1999 National Food Consumption Survey of children aged 1-9 years (Gericke et al., 2000) . National nutrition surveys have only been possible since the formation of a democratic South Africa in 1994, and to date only two national nutrition surveys have been carried out, for which there are data available. The South African Vitamin A Consultative Group (SAVACG) study of children aged six months to six years old (Labadarios and Van Middelkoop, 1995) found problems of stunting in 23% of children, underweight in 9%, marginal vitamin A status in 33% and anaemia in 21%. The 1999 National Food Consumption Survey (NFCS) of households with children aged 1-9 years showed that dietary intakes of energy and a large number of micronutrients are low in South African children aged 1 to 9.
At the same time there is evidence of overweight and obesity in South Africa. Data from the 1999 NFCS also shows that 17% of the children were overweight and obese (Steyn et al., 2005) . Information from the 2003 Demographic and Health Survey (Department of Health, 2004) shows that in adults the prevalence of obesity was very high, especially in women, where it ranged from 11 to 41% for different age groups. Underweight prevalence in adults is much lower than overweight prevalence, viz. 12.4% for men and 6% for women (Department of Health, 2004) . Obesity and overweight are found also in low income households. There is convincing evidence linking overweight and obesity with chronic diseases of lifestyle, including Type 2 diabetes mellitus, cardiovascular disease and cancer (WHO, 2003) .
In this review of the current and potential utilisation of crops (bought and home produce) in diets in South Africa the South African Food Based Dietary Guidelines are firstly discussed. Current information available on the South Africa diet with particular reference to vegetables and fruits are presented. This is followed by an examination of nutrient intakes of children aged 1 to 3 years in homes with crop production, livestock production and non producers. A successful South African intervention to improve production of vitamin A rich crops and nutrient intakes is discussed. Finally, the potential utilisation of indigenous crops in the diets of South Africans is discussed.
South African food-based dietary guidelines
South Africa has developed its own Food-Based Dietary Guidelines (FBDG) substantially reduce malnutrition, micronutrient malnutrition and diet-related communicable and non-communicable disease. Food-Based Dietary Guidelines are based on the concept that nutrition education should be focused on foods rather than nutrients, particularly foods which are locally available. The South African FBDG were developed based on an analysis of the dietary habits of South Africans, their nutritional status and the disease patterns in South Africa. The South African FBDG aimed to address both over-and under-nutrition and to provide nutrition education for all populations and sectors of South African society (Vorster et al., 2001 ). In total eleven guidelines were formulated for South Africans over the age of 7 years. The two guidelines which are of particular interest in relation to this paper are 'Enjoy a variety of foods' and 'Eat plenty of vegetables and fruit every day'. The scientific rationale for these guidelines included the importance of an adequate micronutrient intake and the observed inverse relationships which have been shown between high dietary variety and vegetable and fruit consumption and mortality (all causes, cancer and cardiovascular disease) (Maunder et al., 2001; Love and Sayed, 2001) . This is in line with the 2003 WHO report 'Diet, Nutrition and the Prevention of Chronic Diseases'. The expert analysis of available data concluded that increased fruit and vegetable consumption decreases the risk of obesity and cardiovascular disease (convincing evidence), and decreases the risk of type 2 diabetes and cancer (probable evidence). The advice of this report (WHO, 2003) was that at least 400 g of fruit and vegetables should be eaten daily.
In discussing the South African FBDG in an editorial, Labadarios and Steyn (2001) suggested that indigenous vegetables should be promoted, particularly as a culturally appropriate and affordable alternative to fruit. In particular, Labadarios and Steyn (2001) say 'one should guard against the exclusive promotion of "exotic" fruits and vegetables, which could result in indigenous plants and their produce being regarded as inferior, even when many are nutritionally superior.'
South African diets with particular reference to vegetables and fruits
National data from the Food and Agricultural Organisation Statistics (FAOSTAT) for South Africa shows that 42 kg of vegetables per capita per year (115 g/person·d) and 33 kg of fruit (91 g/person·d) are supplied at the national level (Keller, 2005) .
Analysis of household availability of different foods, from the 1995 Income and Expenditure Survey Data showed that 196g of vegetables and fruits were available per person per day at the household level, which is similar to the figure obtained from the national data. This differed between rural and urban settings (141 and 256 g/person·d respectively).
The 1995 and 2000 Income and Expenditure Surveys in South Africa showed that the highest proportion of household expenditure goes towards buying food (20% in 1995 and 22% in 2000) . Ten percent of the expenditure on food was on vegetables and 5% on fruit and nuts. The proportion of the total household income which is spent on food is particularly high for the poorest in the country (50% in 1995 and 57% in 2000) but is low in terms of actual amount of money spent on food for the year (R2 800 in 1995 and R2 400 in 2000; adjusted for inflation to 2000 prices) (Hirschowitz, 2002) . Thus the low consumption of vegetables and fruits is not surprising.
At the individual level, mean intakes by children aged 1 to 5 and 6 to 9 years were shown to be 52 and 58 g respectively per person per day for vegetables and 48 and 60 g respectively per person per day for fruit (Steyn et al., 2003) , using data from the 1999 NFCS. There are no national food consumption data for adults, but Steyn et al. (2003) , analysed some ad hoc studies of adults and showed that vegetable intake was 91 to 93 g/person·d and fruit intake 62 to 103 g/person·d. The 1999 NFCS showed that there were few types of food available in many of the households of these children. For households where the annual income was less than R12 000, the mean number of different foods found in the household was eight (Maunder and Labadarios, 2000) . Most of the households had maize and sugar in the house, and most of the children consumed these two food items, but few other foods were present. Thus at all levels, national, household and individual, the amounts of fruits and vegetables available and consumed are much lower than the WHO (2003) recommendations of at least 400 g/d. In addition there are severe financial limitations to increased consumption for many.
Comparison of nutrient intakes in households with and without crop production
The interventions suggested by nutritionists to combat low nutritional intakes, include nutrient supplementation, food fortification and dietary diversification. One means of dietary diversification often suggested, is that of home agricultural production, including home gardens. Given the low incomes and low expenditure on food, this would seem a very useful route to explore in South Africa. The data set provided by the NFCS gave us the opportunity to compare households with and without agricultural production. Comparisons were made between nutrient and food intakes in children aged 1 to 3 years of age. Given that levels of home agricultural production may differ in rural and urban areas, this was examined in rural and urban areas (Bolaane, 2006) . Nationally 17% of the sample produced crops only, 9% produced crops and livestock and 8% produced livestock only. The crops only group, were located fairly evenly across the rural (54.5%) and urban areas (45.5%). However, the crops and livestock group and the livestock only group were located predominantly in the rural areas (89.1% and 89.2% respectively).
This analysis showed that in the rural areas intakes of several nutrients (energy, Vitamin A, folate, vitamin B 6 , vitamin C, calcium and iron) differed significantly between the groups and were higher in groups with own production (Table 1) . However, median intakes were still found to be below the Estimated Average Requirements (EAR). For urban areas energy, vitamin A, vitamin C and calcium intakes were increased in children in households in the crop producing group, compared to intakes in the non-producing households (Bolaane, 2006) . Although this initial comparison showed some increase in the intakes of some nutrients by agricultural producers, in order to achieve adequate intakes more needs to be done.
South African interventions to improve nutrient intakes through crop production
There have been studies in South Africa which have investigated nutrient intakes in households with gardens as interventions to improve nutrient intakes. There has been some controversy in the South African literature with some authors (Webb, 2000; Schmidt and Vorster, 1995) questioning the impact of gardens on nutrient intake. However, Faber et al. (2002) found in an experimental study that home gardens, together with nutrition education and growth monitoring, led to increased vitamin A, riboflavin, vitamin B6, and vitamin C intakes in children in the 
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experimental group, compared to the nutrient intakes of children in control group. In this study the households in the project group had gardens producing β-carotene rich fruits and vegetables. Baseline median vitamin A intakes of children aged 2-5 years were 150 RE per day, similar to those found in the 1999 NFCS (Steyn and Labadarios, 2000; MacIntyre and Labadarios, 2000) , and the median intakes of vitamin A in the project group were raised to 1133 RE per day which is well above the requirement of 400RE per day (RDA) or 210RE (EAR).
Indigenous crops in the South African diet
The diets of children in South Africa consist mainly of staple plant foods and lack dietary diversity, which results in micronutrient deficiencies . There is potential to improve micronutrient intake by increasing the consumption of indigenous crops (Modi et al., 2006; Chadha and Oluoch, 2002; Nesamvuni et al., 2001) .
Indigenous plants occur naturally in an area. Indigenous crops/vegetables are usually adapted to harsh environments and generally require simpler technologies and inputs to grow and can therefore be cultivated in more arid regions (Van der Walt et al., 2005; Jansen van Rensburg et al., 2004; Chadha and Oluoch, 2002) . Green, leafy vegetables, referred to as imifino, morogo or miroho in different indigenous South African languages, are sometimes defined as "a local term for a collection of wild-growing dark-green leafy vegetables resembling spinach" (Faber et al., 2002; Nesamvuni et al., 2001) . However, imifino is actually a collective term for various dark-green leaves that are eaten as a vegetable, irrespective of whether the leaves grow wild or come from vegetables such as pumpkin, beetroot and sweet potato (Faber et al., 2007) .
The South African Food Composition Tables for vegetables and fruits (Kruger et al., 1998) show that several wild vegetables are richer sources of various micronutrients than conventional green, leafy vegetables. Table 2 shows a comparison between the nutrient values, per 100 g, for cooked imifino, spinach (Swiss chard) and cabbage. The imifino values were calculated using an average of amabumbe leaves, amaranth leaves, cowpea leaves, pumpkin leaves and sweet potato leaves. Inclusion of the latter types of leaves in the calculation is valid in terms of the actual definition of imifino given above. Values for the individual types of leaves listed, are also shown. In addition values for indigenous and commercially available starchy vegetables, squash/ pumpkin and legumes are shown in Table 3 . It can be seen from these tables that indigenous vegetables are good sources of a number of nutrients. When looking at green leafy vegetables, this is true for calcium, iron, vitamin A, folate, Vitamin C and thiamine. In the starchy vegetables category, the amadumbe is equal to or better in almost all the nutrients than potato and sweet potato.
Based on several factors, including nutrient content, accessibility, affordability, acceptance and current use, a number of authors have suggested that the use of indigenous crops in the South African diet should increase (Modi et al., 2006; Nesamvuni et al., 2001) . Nesamvuni et al. (2001) , based on an analysis of the use and the nutrient composition of wild green leafy vegetables in the districts of Thoyandou, Mutale, Dzanani and Vuwani in the Limpopo Province of South Africa suggested that health educators should promote their consumption in order to increase micronutrient intakes. Modi et al. (2006) in a study in Ezigeni, KwaZulu-Natal, South Africa on general knowledge and availability of wild leafy vegetables showed that inter alia wild green leafy vegetables were available in early spring, when conventional crops were less abundant. This is supported by Chadha and Oluoch (2002) who advocate the production and use of indigenous vegetables to alleviate nutrition deficiencies during the off-season. However as the plants are harvested while growing in their wild state and not farmed in the conventional manner, yields may be low and consequently nutrient contribution to the diet may be low (Chadha and Oluoch 2002) . This may be compounded by the fact that women are usually the only family members who play a role in the collection or harvesting and preparation of the wild leafy vegetables (Modi et al., 2006; Nesamvuni et al., 2001) . A further area of concern is that Modi et al. (2006) also showed lower levels of knowledge and esteem regarding these plants in younger age groups within the community and emphasized the importance of education so that this knowledge is not lost. A study conducted by Nesamvuni et al. (2001) on women in Venda, Limpopo Province, South Africa found that a serving (180-270g) of miroho was consumed once a week. The plants are usually prepared with tomato, onion and/or peanuts, which increase energy, protein, folate, vitamin C and calcium intake (Jansen van Rensburg et al., 2004; Nesamvuni et al., 2001 ).
Studies conducted in Bangladesh showed an improvement in Vitamin A status in children aged 2 to 6 years who consumed green leafy vegetables with added fat (Takyi, 1999) .
The bioavailability of the nutrients in these indigenous plants is also an important consideration. Green, leafy vegetables contain both phytates and oxalates, which decrease the absorption of calcium and iron. Iron absorption will however be enhanced if the vegetable is a good source of vitamin C or is eaten with a good source of Vitamin C, e.g. an orange (Chadha and Oluoch, 2002; Nesamvuni et al., 2001) . Labadarious and Steyn (2001) encouraged the consideration of indigenous vegetables in relation to fulfilling the FBDG 'Eat plenty of vegetables and fruit '. Steyn et al. (2006b) , following Niacin ( analysis of the data from the 1999 National Food Consumption Survey, show that 9.5% of the children surveyed consumed wild leaves/spinach. The average portion size was 151.9 g and the mean per capita intake was 14.5 g. Their study also found that, amongst others, the Food Based Dietary Guidelines 'Enjoy a variety of foods' and 'Eat plenty of vegetables and fruits every day' were not met (Steyn et al., 2006b ). Promoting and increasing the consumption of indigenous vegetables could contribute to more people being able to meet these guidelines and improve their food security and micronutrient intakes and also decrease the risk of obesity and cardiovascular disease.
Conclusions
The information available on nutritional intakes and status in South Africa shows that we face a double burden of nutritional problems (both under-and over-nutrition). Food insecurity related to poverty, low intakes of fruit and vegetables, and low intakes of energy and micronutrients, and in contrast, obesity, are widespread. The low fruit and vegetable intakes are a problem in relation to both inadequate nutrient intakes and chronic diseases of lifestyle. To counteract this, the South African FBDG promote fruit and vegetable consumption. However, the amounts of fruits and vegetables available and consumed in South Africa are low compared to WHO recommendations. Although most food eaten in South African households is bought, crop production and livestock production still occurs in a significant minority of households in South Africa. Livestock production is mainly in the rural areas, but crop production occurs in urban as well as rural areas. Analysis of the 1999 NFCS, showed that intakes of several nutrients were higher in households with agricultural production, but in order to achieve adequate production further interventions are needed, particularly in the rural areas. The intervention by Faber et al. (2002) shows that in order for nutrient intakes of producers to be significantly increased so that adequate intakes are achieved, crops which are rich in micronutrients need to be targeted by agriculturalists, and nutrition education also needs to be provided. The study by Faber et al. (2002) provides an excellent model of an intervention where, even in the context of poverty, nutritional intakes can be increased. It combines nutrition and agricultural expertise, there is good supervision and community involvement, and the crops introduced were rich in the nutrient for which there is a problem. Indigenous crops are good sources of a number of nutrients, grow in more arid areas, grow in seasons when other vegetables are in short supply and therefore should be considered as part of such future interventions. There is already evidence of continued use of indigenous crops in ad hoc studies; however, there is a concern that the knowledge may die out. This short review emphasizes the importance of fruit and vegetables in the diet. An important contribution is needed, and could be made by crops, including indigenous crops to the diet.
